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(57) Abstract: A fuel cell (100) which has an elec- 
trode-electrolyte joined article (101) composed of a fuel 
electrode (102), an oxidizing agent electrode (108) and, 
sandwiched thereby, a solid polymer electrolyte (114), 
characterized in that a separation film (330) comprising 
a material exhibiting an oxygen/nitrogen separation factor 
of more than 1 is provided on the surface of an oxidizing 
agent electrode side current collector (110) constituting the 
oxidizing agent electrode (108). The fuel cell is a liquid 
fuel supply type of fuel cell which has a simple structure 
and also is capable of supplying satisfactory oxygen to an 
oxidizing agent electrode. 

(57) mm: mmtj:mf&'cmitmwz+i^umm^mi6 

mmm i o 2 tmitmm 1 o atx^mi^is^^^mm 
IS 1 1 4 $fcfe^-e^^:*mffi-m»Hffi^^* 101$^ 

mmSSLf>< Id: U ^ # & « « ^Rt IK 3 3 0$ 



100 



W#D04/027916 Al lillltfiiililllrt^ 



wo 2004/027916 




'CT/JP2003/011984 



<Dmn. mtMm\:^mmt£ if(Dmim^mm LTm^-fk^^c j: o ^m-r s^ei?^ 

^bMitf ^zt ib^'ssmx^} 5 V V -5 ^ U 'V h L T v^ -5 o ^ :^c. 7K^:^f :^ -^^{bTfc^ 

|g, y-hffl/''?y3y:teitFPDA (Personal Digital Assistant) ^ifCOyhmM^mm 

(1) :tec):t; (2) ©m^'^bi^S^5;65^C-CV^i.„ 
J^*4@: CH30H+H20->C02 + 6H++6e- (1) 
^<k^J® : 02 + 4H++4e--*2H20 (2) 

-/^-tj:if(Dmmm^±izm^^nxm^^Mo zM2-o(DmMi::^K>m^m^f- 



wo 2004/027916 




iPCT/JP2003/011984 



2 

^K>m<mmizmnjM^o 

mm'^itmfs.^iimimizm^T?)yjmib^^^nx\^^o Lt^u ^^w^mmitmizm 
t^M.i^&3mm\ttj:^rix\^tj:\\ 

#^2 0 0 1 - 2 7 6 5 5 5#i^ 

mm^ 1-21396 s-f-ijf^ 

it^mA. 2 0 00^9^. p. 8 7-9 5 



wo 2004/027916 ^APCT/JP2003/011984 



wo 2004/027916 




iPCT/JP2003/011984 



4 

^Un<D7m^mmci}^. 0. e x 1 o-^cm^ (STP) cm/cm^ • s e c • c 

mH g m±x^^ zt.^mLt'T^mi^mmi^mm'mm^mm^n^o 

^■^T^ZHifisimiitj::^, cm^ (STP) ai^, 0X^X(D:ff7.im(D^ 

So 

^c*3, n^i 0 0 a, J»m^&T^>s„ ?gF-ti 0 MM-mmnm^i^xi^^o 
^ 1 0 2 a, ^m^-e^So 1 0 4 a, JW@«!i^m#:-e^So i??^ 1 0 e 

m#:-e2b5„ ^9^1 1 2a, ^k^j@ffi!iMi«JSi?ag>So ^0=^1 1 4a, mi^i^'^^^^^mm 
nmrc&^o w^i 2 0 a, mnmm'tjiU'-'Srx$>^o n^i 22a, ^Ybj^i^fiii-tr 



wo 2004/027916 




PCT/JP2003/011984 



5 

mnmi 0 2, 0 1 4*^e,^d:s„ jis3i4@ 

1 0 2tt, j^j^^iiiAm^i 0 4i5j:xfm^mmfmm 1 0 6A-e.«5?$ns„ ii^b^a 
@i 0 mmmm^'mm 1 o:fej:uf^<b^j@ffiiiM^i 1 2;e»*e.^j5^sn5o 

i^nx\^^miimtj:^miz\ti^mm3 3 o;65^^te>nTv^§„ 
^«igc©m@-m^K*i'a^i 0 1 is^zfi^mm3 3 on. nmrnm-iz^^i^-^^ 120 

y ^ «:^J^-rs„ U-^^ 1 2 0 i:^3^Sifiil^m#: 1 0 4 iiCOrB^fra, M 

m 2 4ifimm-^)mmmm3 1 0A5^itp>n5o ^fc, m<mmm-iz^^i^—^ 1 2 
2 i: 1 0 4 ii <Dm\zn. MitM 1 2 6 Tb^wMir ^mitmmm^ 3 1 2 

ii;±o^gS3isFmj& 1 0 0 izis\^x. mm-nMnm-M^ i o i <Dmnm i o 2 ca, m 
3N-ffiifiEgS3 1 o^Mcximi 2 4iiim^^tL^o 2 4^. immm^'^'mi 0 
4(DmK^MMLxiim®mimmi 0 6\zmmL. ±m^^ (i) (D^izm^n 

1 0 4i3j:zf^^m^^m^ Lxm^tmmi o 8-\^»j-rso 



wo 2004/027916 




IPCT/JP2003/011984 



6 

mm^immt i ^ ^ ® s 2 ij;±-efe ^ ® ^ t v ^„ 

->^ajg©S i 1 a s t i c i^mmm "^/U 3L)V^<DS i 1 o p r e n 

vyh-mnvxh^w z-o'r^:iinzj:K). mit6^^mizmn^^mm3 3o^n^ 

^ h y (M^aO , ^gp^j^ih©:!- fcf b y (^^^ if %^t- 5 :i H 
A* p. 3fe S #?LKm± jz: jK U 2/ n -9- ^M^m-T -5 i: tr j: 0 3 3 

mi^mnm^mmnm.miz-i3\^x\t^ m^i: Lx^mt^(D7k^m^m\^?>tzify. 
0 8mxit±mmis.^ (2) ©j:-5K:*^^^*«^"r'5o z.a>tz}t>. wtimmiosm 



wo 2004/027916 




PCT/JP2003/011984 



7 





(can^(STP)cm/cin2-sec-cmHg 


^% 








6x10-8 


3x10-8 


4 X 1 0-« 


.i?'M $ Km 


1x1 0-1^ 


<1 X 1 0-*^ 


6X1 0-8 




1 X 1 0"° 


5x10-8 


2~3 X 1 0"^ 



Pw^O. 6x 1 o-8cm8 (STP) cm/cm* • s e c • cmHg (1) 
«^'ft:^J®;6^€>7K^^A^6 X 1 O-^cm^ (STP) /cm^ • s e c • c mH g I^ti® 

p. ^fm<Dfm^tllLtzii^. OTO^ (2) ;6Sj«03i:-Oo 
Qw=PwAp/t (2) 

Lfe*^oT, Pw/t^e X 1 O-^cm^ (STP) /cm^ -sec- cmHg^Sg 
^•rSfcfeCtt, t = l^m®J^-^. Pw^O. 6xl0-8cm8 (STP) cm/cm 
2- sec • cmHg, -rJicto-fe^ (1) ^mtz-rziii^'£&miii3:^o mi^^m-T^ii^ 

H#:ia^5'^m^fi]^ 1 1 4 tt, amm i o 2 fc^-ft^ais 1 0 s sri^-c s i: i: ^ m 
a«fi<J^M;6^^l^v^3 L\\ mi^m^^nmnm 1 1 4 ^r^sirr 



wo 2004/027916 




IPCT/JP2003/011984 



8 

ns;-t7A, -CJi^-t^A, 3^;^^>^7A, U:::'^;^^ ^S. r: 

y-^jV^ ziAjVh. 'J^^-i^A, vV^'y, :x hn>5=-'j7A, y h y 'J;A3Ei:if;6S^5^$ 

mm^. mMit^xmm). XC7 2 (Vul can^tM) ^cCif). yy^^x^y^y 

0. oi~o. 1 ^/m, i?^u<f±o. o2~o. oeumn-r^o 

LXf^mT^ZiiTb^X^^o 

f^oLTifvtttg) ®J:d^cH#:Kie-^m^Siii^*^j!|£t3^®c$-l±, -^->^ M^Ji Lfc^, 
W±® cfc -5 \z \.Xf^mL-hLmim^=FmM'm^ l l 4 M5f4@ l O 2 fcJ:Uf^{b^PJ 



wo 2004/027916 




|PCT/JP2003/011984 



9 

ilc'fefli^Loo, ^i>8!iM3 3 0 Ji^bjUiaiffiflmmft: 1 1 0 ii^Sje-T-Sdi^A^-CtSo 

^/c, ^^^j'&^gffl-yr-r^ ^mm3 3o^mmLxmmimiz^K>^mm3 3 0 

3^5lif6®?^M-e«, ^^3 3 0 as 1 0 J: ^ t3^m#:»3Pg| LT^^tfe«^^3oV^ 

B63^|gSfeJ^J9t> S d i: ^ -Ct So 
(HJilM 1 ) 

^•^>i}-^iE>t£?>^mm:3 3 0 ^wtimm i o s cBBLfeim^?&-cab'&o 

i:LT, M^Jg^Jjlft^ (7'y*:/vyi5' J3|j[^S3~5 nmCD^^ (P 

t) -Jl^y--^A (Ru) ■^^^&fi»it-C5 0%mi$$-&fc«ai^«feit^^SSJ61r^^1^ffi 
tfco ^j:*3, -^igj^asOa t%Ru-e, -^i:^^aS«^7^0M*lta 1 : ItLtzo 

8ml ^mx. 5ox:izx3^r^m'^mM-^mxmwvfmi^-:^viiLtzo c©-?- 

GP-H- 1 2 0) ±Ki;^^' ';->WJiS-e2mg/cm*M^U 1 2 Otl-e^S-B- 

ximm 1 0 2 ifs^xm^mm lost tfc„ 



wo 2004/027916 



'CT/JP2003/011984 



10 

150 urn) izM ±fa-e#fc»@ 1 0 2 :te cfcim-fb^M 1 0 8 =& 1 2 0 VcmEE 

\zm\^xmmmmnmif' 1 1 o n^mmz 3 on^mmx^tzo ^im^ 3 0 0*t*4« 

• 3--y^M0S i 1 as t i c (Mmmm •^«>'9, 5^fim3 3 0om^» 
0. 1 it/mi: Lfco 

9 V, m&mm 0. 3 0 a/ c mHmm-&nfzo 

(^M2) 

^ Kmtt3Pt**e>^d: -5^1111^3 3 0 ^m^nm 1 0 8 f3iBbfcj^3|4 
SI'fk^jaiJ^^stt'S'fk^SJtSA* J: »? RitCit^f <5 :i i: {3 J; S e.n 

So 



VfO 2004/027916 




PCT/JP2003/011984 



11 



wo 2004/027916 



IPCT/JP2003/011984 



12 

5. it*:Sl7I?M4V^■ri^*>}3ia«Ol&#:M3^^#^^m^teCfeV^T, ffSB^ 

fiM€:^J5gf Sti-3N-®7Ki^MiSJi#ISfcA«, 0. 6x 1 Q-^cm^ (STP) cm/cm^ • 
sec- cmHgJiUiT?feSCii:%#mi:-rs?g#:»#^j^^m«&o 



wo 2004/027916 




PCT/JP2003/011984 



mnm i o 2 tm^mm 1 0 s n-vmi^i^^^nmnm 1 1 4 srfi^5^-e^w:5m@-m 
^M^^ 1 0 1 ^^tsmnmm 1 0 0 c*3v%-c. mitmm 1 0 8 ^sr^js^-r-s^^b^M 




100 



wo 2004/027916 



PCT/JP2003/011984 



2/2 

m 2 



331 330 



INTERNA' 



SEARCH REPORT 



InteHBronal application No. 

PCT/JP03/11984 



A. CLASSIHCATION OF SUBJECT MATTER 
Int.Cl"' H01M8/06, H01M8/10 



Accoiding to International Patent Classification (IPQ or to both national classification and IPC 
B. FIEIDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ H01M8/06, H01M8/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 60-23977 A (Hitachi, Ltd.)/- 
• 06 February, 1985 (06.02.85), 

Full text 
(Family: none) 


1-2,5-7 
3-4 


X 

y 


JP 3-216963 A (Nippon Telegraph And Telephone 
Corp. ) , 

24 September, 1991 (24.09.91), 
Full text 
(Family: none) 


1-3,5-7 
3-4 


X 
Y 


JP 4-206160 A (Mitsubishi Heavy Industries, 
Ltd.) , 

28 July, 1992 (28.07.92), 
Full text 
(Family: none) 


1-2,5-7 
3-4 



fx] Further documents are listed in the continuation of Box C. | [ See patent family annex. 



* Special categories of cited documents: T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"K* eariier document but published on or after the international filing "X* 

date 

"IT document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y* 
special reason (as specified) 

^'O'* document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or thcoiy underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of (he same patent family 



Date of the actual completion of the international search 
23 December, 2003 (23.12.03) 


Date of mailing of the international search report 

27 January, 2004 (27.01.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form P(rr/ISA/210 (second sheet) (July 1998) 



INTERNA' 



SEARCH REPORT 



IntelffiRToi 



InteffiRbnal application No. 

PCT/JP03/11984 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



JP 63-236516 A (NOK Kabushiki Kaisha) , 

03 October, 1988 (03.10.88), 

Page 1/ lower right colimn, lines 5 to 10 
(Family: none) 

JP 7-302609 A (Toshiba Corp.)/ 
14 November, 1995 (14.11.95), 
(Family: none) 

JP 6-140067 A (Toshiba Corp.), 
20 May, 1994 {20^05.94), 
(Family: none) 

JP 4-33269 A (Mitsubishi Electric Corp.)/ 

04 February, 1992 (04.02.92), 
(Family: none) 



1-7 



1-7 



1-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



Hi^mJSS-^-^CT/J PO 3/1 19 84 



Int. Cl^ HOIM 8/06, HOIM 8/10 



^SESrfTo^S/MS^JisF mm<I^W6^m (IPO) 

Int. Cl'HOlM 8/06, HOIM 8/10 



s^mmmmm^An 1922-1996*^ 

e^m^mmmmMi&m 1971-200 4# 

n:^mmmmm^smi^m. 1994-2004^ 

H^HI^ffll&flSSE^^ 1996-200 4^ 



c. 



fs^<p$5ia<o#-^ 



X 
Y 

X 
Y 

X 
Y 



JP 60-23977 A (m^^^^^UYm) 

1 9 8 5. 0 2. 0 6, ^:SC {7 r ^ }) 

JP 3-216963 A iB^^Wmm.W^^'^^) 

1 9 9 1. 0 9. 2 4, ±-X (:7T5y->feb) 

JP 4-206160 A (H^fiXHiS^S^^^fc) 

1 9 9 2. 0 7. 2 8, ±X (:7T^y-'feU 



1-2, 5-7 
3-4 

1-3. 5-7 
3-4 

1-2, 5-7 
3-4 



© 0 o^tc:<2:^ $ HfcSrilt 
r&j ^—y^Ti^ ^ 7 r 5: y — 



2 3. 1 2. 2 0 0 3 



27. 1.2004 



mm<r>^mc^i>x9c 

0*Bl#WiT (I SA/JP) 
0 0-89 1 5 
*]S?U=PftBKII*Si8=:T B 4# 3 



4X 



9 0 6 2 



03-3581-1101 1^9181 3 4 7 7 



«^CPCT/I SA/2 1 0 (^2'<-S?) (1 998^7^) 



tiimm^~CT/ JP03/11984 



c 



JP 63-236516 A (^^:t—^—m^^^±) 

1 9 8 8. 1 0. 0 3, miM^Tms-i on (7T^y— 

b) 



b) 

JP 7-302609 A m^m±M^) 
1 9 9 5- 1 1. 14 (^T^y— >feU 

JP 6-140067 A m^^^tM'^) 
1 9 94. 0 5. 2 0 (:7T^y— JfeU 



JP 4-33269 A (Hg«1«5S:^*t) 
1992. 02. 04 (yr ^V—ti:V) 



1-7 
1-7 
1-7 



«|^PCT/I SA/2 10 (Ig2^-i?«>!^#) (1 9 9 8¥7^) 



